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MEMORANDUM FOR William Torak
Spectrum Engineering Division DOCKETF&ECOPYORKNNAL

- Federal COmmu:;E;ti 291. on
A
FROM: William Gambl e
Office of Spectrum Management
SUBJECT: NTIA Standards for Wind Profilers

As you are well aware, NTIA, in consultation with the
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on the reaccommodation of wind profiler radars, which currently
operate on 404.37 MHz., Operations of thase radars on this
frequency have caused interference to the COSPAS/SARSAT system
operating on 406.05 MHz. To avoid this interference, NTIA
identified the freguency of 449 MHz for such radars and required
the 20 dB bandwidth to be confined within the 448-450 MHz band.

The attached technical criteria for such radars were
approved by the IRAC at the meeting on June 8, 1993, NTIA has
accepted these criteria and will incorporate them into our Manual
of Regulations and Procedures for Federal Radio Frequency
Management (see 47 CFR300). This addition will be included in
the revisions to the Manual planned for release later this month.

No.of Coiesrecd  1J
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Add:
5.3.4 Criteria E

1. Effective Dates

Technical criteria for new wind profiler radars (WPR) operating on 449 MHz shall
become effective on 1 January 1994, (New WPRs are those for which the initial system
procurement contract is let after 1 January 1994.)

2. Applicability
These criteria are applicable to WPR's operating on 449 MHz.

3. Emission Bandwidth ;
The emission bandwidth for WPR's at the antenna input shall not exceed the following
limits:

NOTE: Footnote Gxxx requires that the -20 dB bandwidth for WPRs operating at 449 MHz
shall not exceed 2 MHz.

3.1  For non-FM pulse radars (including coded pulse radars):
B(-40 dB) = 6.2/(t,t)“2 or 64/t, whichever is less,

3.2  For FM-pulse radars (inteational FM):
B(-40 dB) = 6.2/¢t,0)!2 + 2B, + 0.105/t,)

3.3  For wind profiler radars, an operational justification shall be provided if the pulse rise
time, t., is less than 0.01 microsecond.

3.4 For CW radars
B(-40 dB) = 0.003 F,
3.5 For FM/CW radars

B(-40 dB) = 0.003 Fy + 2 By
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WPR emission levels at the antenna input shall be no greater .t than the values obtainable
from the curve in Figure 3. At the frequencies + B(-40 dB)/2 displaced from F,, the level shall
be at feast 40 dB below the maximum value. At and beyond the frequencies + B(-XdB)/2 from
R, the level shall be at least the dB value below the maximum spectral power density given by:

X(dB) = 60 dB, or
X(dB) = P, + 30, whichever is greater attenuation

Between the -40 dB and -X dB frequencies, the level shall be below the 40 dB per decade
(S=40) roll-off lines in Figure 3. All harmonic frequencies shall be at a level that is at least
60 dB below the maximum spectral power density.

NOTE: P, may be measured or may for the purpose of these criteria be calculated from the
following:

P, = P, + 20log(Nt) + 10log(PRR) - PG - 90.

5. Antenna Gain Characteristics

The center of the antenna main beam generated at any time shall be limited within a cone
of half-angles that are 20 degrees from the zenith, The sidelobe levels (excluding the main
beam) in all azimuths shall not exceed the following values:

Median Maximum

for elevation angle > 45 degrees 0 dBi 12 dBi
"5 elevation angle < 43 degrees -5 " 7"
" elevation angle < § degrees 20" -8 "

6. Frequency Tolerance
WPR transmitters shall meet a frequency tolerance no greater than 10 parts/million.

7. WPR Receiver

The -3 dB receiver bandwidth should be commensurate with the authorized emission
bandwidth plus twice the frequency tolerance of the transmitter as specified in paragraph
5.3.4.6. The -60 dB receiver bandwidth shall be commensurate with the -60 dB emission
bandwidth. Receivers shall be capable of switching bandwidth limits to appropriate values
whenever the transmitter bandwidth is switched (pulse shape changed). Receiver IF image
frequency rejection shall be at least 50 dB. Rejection of other spurious responses shall be at
least 60 dB. WPR receivers shall not exhibit any local oscillator radiation greater than -40 dBm
at the antenna input terminals. Frequency stability of receivers shall be commensurate with, or
better than, that of the associated transmitters.



8. EMC Provision

WPR’s shall have the capacity to tolerate incoherent pulsed interference of duty cycle less
than 1.5 percent such that peak interfering signal lcvels 30 dB greater than the WPR recelver
noise level at the IF output will not degrade WPR performance.

9. Measurcment capability
In order to coordinate radar operations in the field, an accurate measurement of the
operating frequency is necessary. An accuracy of 1.0 part per million is adequate. Of
, comnarable imnortance is the capgbilitv to measure pulse rise time apd spectrum ggcunapcv _
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1.0 part per million and suitable oscilloscopes and spectrum analyzers to measure time and
frequency parameters necessary to determine conformance with these criteria. Measurement
instruments shall have resolution bandwidths of at least 10 kHz to measure close in bandwidth
limits, and otherwise 100 kHz bandwidth below 1 GHz and 1 MHz bandwidth at and above
1 GHz should be used.

10. EIRP
The peak EIRP of any WPR operating at 449 MHz shall not exceed 110 dBm.
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Figure 3. Radar Emission Bandwidth and Emi%sion Levels
for Wind Profiler Radars Operating at 449 MHz
(Criteria E)
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NOTE: The rotl-off slope, S, from the -40 dB to -X d8 points is at 40 dB per

decade for Criteria E. The -20 dB bandwidth is limited to 2 MHz for Wind
Profiler radars operating at 449 MHz. The maximum emission spectrum leve!
between the -40 dB and -X dB points for S dB per decade slope is described

by the formula:

: F-~TF
Suppression (dB) = = §-1og l—-w—-i-—- «40

kx{=4043)

where: XB(~40dB) < |F ~ F,ol £ 58(-xa8)

and: B(=%d3) = (10*) B(-40dp)
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